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FIG. 11 
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INFORMATION PROCESSING APPARATUS AND 
METHOD, AND RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an information 
processing apparatus and method, and to a recording 
medium. More particularly, the present invention relates to 
an information processing apparatus and method in Which, 
When tWo MPEG streams are connected, the audio data 
playback timing is shifted so that the audio data can be 
played back continuously so that continuous audio data can 
be played back at the point Where the tWo MPEG streams are 
connected, and to a recording medium. 

[0003] 2. Description of the Related Art 

[0004] In a case Where audio data is compressed, the audio 
data is divided in predetermined units, and compression is 
performed Within the divided data. When the audio data 
compressed in this manner is edited and connected, connec 
tion is possible only in divided data units (that is, connection 
is not possible from the middle of data units). 

[0005] The real time length of the data unit in the com 
pression of audio data does not match the frame length of 
video data. For eXample, in MPEG (Moving Picture Coding 
Experts Group/Moving Picture Experts Group), for the 
video data, in a 29.97 HZ system, the number of time stamps 
(TS) of one frame is 3003, Whereas for audio data, in an 48 
kHZ MPEG2 Audio Layer II, the number of TSs of one 
frame is 2160. 

[0006] For eXample, in a data stream, such as MPEG, for 
Which video and audio are handled at the same time, When 
data streams are connected, since connection is performed 
by using the video data as a reference, at the connection 
point, continuity of the audio data is lost for compressed 
audio data having a period different from that of the video 
data. 

[0007] Since audio data With lost continuity causes, for 
eXample, a failure of a decoding buffer to occur, there is a 
possibility that decoding cannot be performed correctly in a 
decoding device. For eXample, in a case Where, in order to 
maintain the continuity of audio data, the phase lag betWeen 
a video signal and an audio signal is admitted and the audio 
signal is directly made continuous, unnatural playback data, 
such as, for eXample, the audio data being played back prior 
to the video data, might result. 

[0008] Furthermore, depending on the video data to be 
connected, there are cases in Which, in order to prevent the 
failure of a decoding buffer, a still image Whose coding rate 
is close to Zero is inserted at a connection point, so that the 
processing of the decoding buffer is in time. In such a case, 
unless audio corresponding to the still image to be inserted 
is provided, a soundless state occurs in the connection point, 
and unnatural playback data results. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been made in vieW of 
such circumstances. An object of the present invention is to 
play back continuous audio data, Without the audio data 
sounding unnatural, at a connection point of tWo MPEG 
streams by shifting the audio data playback timing so that 
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the audio data can be played back continuously in a case 
Where tWo MPEG streams are connected. 

[0010] To achieve the above-mentioned object, according 
to one aspect of the present invention, there is provided an 
information processing apparatus comprising: separation 
means for separating each of a ?rst data stream and a second 
data stream into video data and audio data; ?rst detection 
means for detecting the amount of deviation, With respect to 
time, betWeen the video data and the audio data of the ?rst 
data stream, Which are separated by the separation means, 
and the amount of deviation, With respect to time, betWeen 
the video data and the audio data of the second data stream, 
Which are separated by the separation means; ?rst compu 
tation means for computing the amount of shift of the audio 
data of the second data stream With respect to the video data 
of the second data stream on the basis of the tWo amounts of 
deviation detected by the ?rst detection means; creation 
means for combining the video data of the ?rst data stream 
and the second data stream, the audio data of the ?rst data 
stream and the second data stream, and system data con 
taining the amount of shift computed by the ?rst computa 
tion means in order to create a third data stream; control 
means for controlling, based on the amount of shift com 
puted by the ?rst computation means, the creation means in 
such a Way that the audio data of the second data stream is 
shifted in time With respect to the video data of the second 
data stream corresponding thereto; and recording control 
means for controlling recording of the third data stream 
created by the creation means onto a recording medium. 

[0011] The information processing apparatus may further 
comprise second detection means for detecting the coding 
rate of the video data of one picture at the connection point 
of the ?rst data stream With respect to the second data 
stream, and the coding rate of the video data of one picture 
at the connection point of the second data stream With 
respect to the ?rst data stream; and second computation 
means for computing, based on the tWo coding rates detected 
by the second detection means, the amount of still image 
data inserted at the connection point of the ?rst data stream 
and the second data stream, Wherein, When it is determined 
by the second computation means that the amount of data is 
not Zero, the creation means further combines the still image 
data, of the amount of data computed by the second com 
putation means, With the video data of the ?rst data stream 
and the second data stream, the audio data of the ?rst data 
stream and the second data stream, and the system data 
containing the amount of shift computed by the ?rst com 
putation means in order to create a third data stream. 

[0012] The audio data of the second data stream may be 
shifted by the control means in such a Way that the audio 
data is played back continuously Without being re-encoded 
from the second data stream. 

[0013] The information processing apparatus may further 
comprise reading control means for controlling reading of 
the ?rst data stream recorded on the recording medium; and 
input control means for controlling the input of the ?rst data 
stream read by the reading control means into the separation 
means. 

[0014] The ?rst data stream and the second data stream 
may be MPEG data streams. 

[0015] According to another aspect of the present inven 
tion, there is provided an image processing method com 
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prising the steps of: separating each of a ?rst data stream and 
a second data stream into video data and audio data; detect 
ing the amount of deviation, With respect to time, betWeen 
the video data and the audio data of the ?rst data stream, 
Which are separated in the separation step, and the amount 
of deviation, With respect to time, betWeen the video data 
and the audio data of the second data stream, Which are 
separated in the separation step; computing the amount of 
shift of the audio data of the second data stream With respect 
to the video data of the second data stream on the basis of 
the tWo amounts of deviation detected in the detection step; 
combining the video data of the ?rst data stream and the 
second data stream, the audio data of the ?rst data stream 
and the second data stream, and system data containing the 
amount of shift computed in the computation step in order 
to create a third data stream; controlling, based on the 
amount of shift computed in the computation step, the 
creation step in such a Way that the audio data of the second 
data stream is shifted in time With respect to the video data 
of the second data stream corresponding thereto; and con 
trolling recording of the third data stream created in the 
creation step on a recording medium. 

[0016] According to another aspect of the present inven 
tion, there is provided a recording medium having recorded 
thereon a program, the program comprising the steps of: 
separating each of a ?rst data stream and a second data 
stream into video data and audio data; detecting the amount 
of deviation, With respect to time, betWeen the video data 
and the audio data of the ?rst data stream, Which are 
separated in the separation step, and the amount of devia 
tion, With respect to time, betWeen the video data and the 
audio data of the second data stream, Which are separated in 
the separation step; computing the amount of shift of the 
audio data of the second data stream With respect to the 
video data of the second data stream on the basis of the tWo 
amounts of deviation detected in the detection step; com 
bining the video data of the ?rst data stream and the second 
data stream, the audio data of the ?rst data stream and the 
second data stream, and system data containing the amount 
of shift computed in the computation step in order to create 
a third data stream; controlling, based on the amount of shift 
computed in the computation step, the creation step in such 
a Way that the audio data of the second data stream is shifted 
in time With respect to the video data of the second data 
stream corresponding thereto; and controlling recording of 
the third data stream created in the creation step on a 
recording medium. 

[0017] According to another aspect of the present inven 
tion, there is provided an information processing apparatus 
comprising: recording control means for controlling record 
ing, on the recording medium, of a second data stream Which 
is connected to a ?rst position of a ?rst data stream so that 
these streams are played back, Wherein the recording control 
means controls recording of the second data stream in such 
a Way that recording of the second data stream is started 
from a second position Which is shifted by a predetermined 
time from the ?rst position of the ?rst data stream. 

[0018] According to another aspect of the present inven 
tion, there is provided an information processing method 
comprising the step of controlling recording, on the record 
ing medium, of a second data stream Which is connected to 
a ?rst position of a ?rst data stream so that these streams are 

played back, Wherein, in the recording control step, record 
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ing of the second data stream is controlled in such a Way that 
recording of the second data stream is started from a second 
position Which is shifted by a predetermined time from the 
?rst position of the ?rst data stream. 

[0019] According to another aspect of the present inven 
tion, there is provided a recording medium having recorded 
thereon a program, the program comprising the step of: 
controlling recording, on the recording medium, of a second 
data stream Which is connected to a ?rst position of the ?rst 
data stream so that these streams are played back, Wherein, 
in the recording control step, recording of the second data 
stream is controlled in such a Way that recording of the 
second data stream is started from a second position Which 
is shifted by a predetermined time from the ?rst position of 
the ?rst data stream. 

[0020] According to another aspect of the present inven 
tion, there is provided an information processing apparatus 
comprising: reading control means for controlling reading of 
a ?rst data stream and a second data stream Which are 

recorded on a recording medium; separation means for 
separating each of the ?rst data stream and the second data 
stream, Whose reading is controlled by the reading control 
means, to video data and audio data; ?rst detection means 
for detecting the amount of deviation, With respect to time, 
betWeen the video data and the audio data of the ?rst data 
stream, Which are separated by the separation means, and the 
amount of deviation, With respect to time, betWeen the video 
data and the audio data of the second data stream, Which are 
separated by the separation means; ?rst computation means 
for computing the amount of shift of the audio data of the 
second data stream With respect to the video data of the 
second data stream on the basis of the tWo amounts of 
deviation detected by the ?rst detection means; delaying 
means for delaying the audio data of the second data stream; 
control means for controlling, based on the amount of shift 
computed by the ?rst computation means, the delaying 
means in such a Way that the audio data of the second data 
stream is shifted in time With respect to the video data of the 
second data stream corresponding thereto; and reWriting 
means for reWriting time information contained in the video 
data and the audio data of the second data stream. 

[0021] The information processing apparatus may further 
comprise second detection means for detecting the coding 
rate of the video data of one picture at the connection point 
of the ?rst data stream With respect to the second data 
stream, and the coding rate of the video data of one picture 
at the connection point of the second data stream With 
respect to the ?rst data stream; second computation means 
for computing, based on the tWo coding rates detected by the 
second detection means, the amount of still image data 
inserted at the connection point of the ?rst data stream and 
the second data stream; and insertion means for inserting the 
still image data, of the amount of data computed by the 
second computation means, into the connection point 
betWeen the video data of the ?rst data stream and the video 
data of the second data stream When it is determined by the 
second computation means that the amount of data is not 
Zero. 

[0022] According to another aspect of the present inven 
tion, there is provided an information processing method 
comprising the steps of: controlling reading of a ?rst data 
stream and a second data stream, Which are recorded on a 
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recording medium; separating each of the ?rst data stream 
and the second data stream, Whose reading is controlled by 
the process of the reading control step, into video data and 
audio data; detecting the amount of deviation, With respect 
to time, betWeen the video data and the audio data of the ?rst 
data stream, Which are separated by the process of the 
separation step, and the amount of deviation, With respect to 
time, betWeen the video data and the audio data of the 
second data stream, Which are separated by the process of 
the separation step; computing the amount of shift of the 
audio data of the second data stream With respect to the 
video data of the second data stream on the basis of the tWo 
amounts of deviation detected by the process of the detec 
tion step; delaying the audio data of the second data stream; 
controlling, based on the amount of shift computed by the 
process of the computation step, the delaying step in such a 
Way that the audio data of the second data stream is shifted 
in time With respect to the video data of the second data 
stream corresponding thereto; and reWriting time informa 
tion contained in the video data and the audio data of the 
second data stream. 

[0023] According to another aspect of the present inven 
tion, there is provided a recording medium having recorded 
thereon a program, the program comprising the steps of: 
controlling reading of a ?rst data stream and a second data 
stream, Which are recorded on a recording medium; sepa 
rating each of the ?rst data stream and the second data 
stream, Whose reading is controlled by the process of the 
reading control step, into video data and audio data; detect 
ing the amount of deviation, With respect to time, betWeen 
the video data and the audio data of the ?rst data stream, 
Which are separated by the process of the separation step, 
and the amount of deviation, With respect to time, betWeen 
the video data and the audio data of the second data stream, 
Which are separated by the process of the separation step; 
computing the amount of shift of the audio data of the 
second data stream With respect to the video data of the 
second data stream on the basis of the tWo amounts of 
deviation detected by the process of the detection step; 
delaying the audio data of the second data stream; control 
ling, based on the amount of shift computed in the compu 
tation step, the delaying step in such a Way that the audio 
data of the second data stream is shifted in time With respect 
to the video data of the second data stream corresponding 
thereto; and reWriting time information contained in the 
video data and the audio data of the second data stream. 

[0024] In the information processing apparatus, the image 
processing method, and the program recorded on a recording 
medium in accordance With the ?rst aspect of the present 
invention, each of the ?rst data stream and the second data 
stream is separated into video data and audio data. The 
amount of deviation With respect to time betWeen the 
separated video data and audio data of the ?rst data stream 
and the amount of deviation With respect to time betWeen the 
separated video data and audio data of the second data 
stream are detected. Based on the tWo detected amounts of 
deviation, the amount of shift of the audio data of the second 
data stream With respect to the video data of the second data 
stream is detected. The video data of the ?rst data stream and 
the second data stream, the audio data of the ?rst data stream 
and the second data stream, and system data containing the 
computed amount of shift are combined to create a third data 
stream. Based on the computed amount of shift, recording of 
the third data stream on a recording medium is controlled, 
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the third data stream being controlled and created in such a 
Way that the audio data of the second data stream is shifted, 
in time, With respect to the video data of the second data 
stream. 

[0025] In the information processing apparatus, the image 
processing method, and the program recorded on a recording 
medium in accordance With the second aspect of the present 
invention, the recording, onto a recording medium, of the 
second data stream Which is connected at the ?rst position of 
the ?rst data stream so that these streams are played back is 
controlled. The recording of the second data stream is 
controlled so that the recording of the second data stream is 
started from a second position deviated by a predetermined 
time from the ?rst position of the ?rst data stream. 

[0026] In the information processing apparatus, the image 
processing method, and the program recorded on a recording 
medium in accordance With the third aspect of the present 
invention, the reading of the ?rst data stream and the second 
data stream Which are recorded on the recording medium is 
controlled. Each of the read ?rst data stream and the read 
second data stream is separated into video data and audio 
data, the amount of deviation With respect to time betWeen 
the separated video data and audio data of the ?rst data 
stream. The amount of deviation With respect to time 
betWeen the separated video data and audio data of the 
second data stream are detected. Based on the tWo amounts 
of deviation, the amount of shift of the audio data of the 
second data stream With respect to the video data of the 
second data stream is computed. The audio data of the 
second data stream is delayed. Based on the computed 
amount of shift, delay is controlled so that that the audio data 
of the second data stream is shifted in time With respect to 
the video data of the second data stream corresponding to 
thereto. The time information contained in the video data 
and the audio data of the second data stream is reWritten. 

[0027] The above and further objects, aspects and novel 
features of the invention Will become more fully apparent 
from the folloWing detailed description When read in con 
junction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a block diagram shoWing the construction 
of a recording data creation section; 

[0029] FIG. 2 is a block diagram shoWing the construction 
of a recording data playback section; 

[0030] FIG. 3 is a diagram illustrating data recorded on a 
magnetic tape; 

[0031] FIGS. 4A, 4B, and 4C are diagram illustrating the 
shift of audio data When tWo MPEG streams are connected; 

[0032] FIGS. 5A, 5B, and 5C are diagram illustrating a 
copy picture and addition of audio data corresponding 
thereto When tWo MPEG streams are connected; 

[0033] FIGS. 6A, 6B, and 6C are diagram illustrating the 
shift of audio data When tWo MPEG streams are connected; 

[0034] 
[0035] FIG. 8 is a diagram illustrating a case in Which 
input data is rearranged like connected data arrangement 
images and is recorded; 

FIG. 7 is a diagram illustrating over-recording; 
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[0036] FIG. 9 is a diagram illustrating a case in Which the 
recorded data is rearranged like connected data arrangement 
images and is played back; 

[0037] FIG. 10 is a diagram illustrating an overwrite 
starting point in the case of FIG. 9; 

[0038] FIG. 11 is a diagram illustrating remaining audio 
data and invalid video data, corresponding to the overWrite 
starting point of FIG. 10; 

[0039] FIG. 12 is a ?owchart illustrating a process for 
arranging data like connected data arrangement images; and 

[0040] FIG. 13 is a diagram illustrating the amount of 
deviation, the offset, the number of copy pictures, and the 
number of pieces of secured audio data of the data arranged 
like connected data arrangement images. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] The preferred embodiments of the present inven 
tion Will noW be described beloW With reference to the 
attached draWings. 

[0042] FIG. 1 is a block diagram shoWing the construction 
of a recording data creation section 1 for recording input 
MPEG data on a magnetic tape 2 in a magnetic tape 
recording apparatus or a magnetic tape playback apparatus 
according to the present invention. 

[0043] An MPEG stream input to the recording data 
creation section 1 is input to a demultiplexer 11, and the 
demultiplexer 11 demultiplexes the input MPEG stream into 
a PES (PacketiZed Elementary Stream) video signal and a 
PES audio signal. The PES video signal demultiplexed by 
the demultiplexer 11 is input to a video buffer 12, and the 
PES audio signal demultiplexed by the demultiplexer 11 is 
input to an audio buffer 13. The video buffer 12 and the 
audio buffer 13 store the input signals and output them in 
accordance With the TS contained in the PES header of each 
signal. 
[0044] From the data header of the signal stored in the 
video buffer 12, a detection section 14 detects, a PTS 
(Presentation Time Stamp), a DTS (Decoding Time Stamp), 
an SCR (System Clock Reference) (or PCR (Program Clock 
Reference)), a VBV (Video Buffer Veri?er) delay value, and 
a bit rate; detects the PTS, the bit rate, the VBV delay value, 
and the amount of offset from the data header of the signal 
stored in the audio buffer 13; and outputs them to a control 
section 15. 

[0045] When the delay section 16 receives the input of the 
video signal output by the video buffer 12, the delay section 
16 delays the video signal by a predetermined time. The 
control section 15 detects the amount of deviation betWeen 
the video data and the audio data based on the data input 
from the detection section 14, creates AUX (auxiliary) data 
(containing the data of the detected amount of deviation) 
(described later by using FIG. 3), to be added to the data 
created in a multiplexer 17, and outputs it to the multiplexer 
17. The control section 15, Where necessary, generates a 
control signal for controlling the addition of a copy picture 
(described later by using FIG. 5), an audio signal corre 
sponding to the lag betWeen the video signal and the audio 
signal, or a control signal for controlling the addition of an 
audio signal corresponding to the copy picture, and outputs 
it to the multiplexer 17. 
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[0046] The multiplexer 17 combines, in accordance With 
the control signal input from the control section 15, the 
video signal input from the delay section 16, the audio signal 
input from the audio buffer 13, and system data (containing 
AUX data) input from the control section 15. When a control 
signal indicating the addition of a copy picture is input from 
a control section 44, the multiplexer 17 adds, in accordance 
With this signal, a copy picture (described later by using 
FIG. 5). When a control signal indicating the addition of 
audio data is input, audio data corresponding to a copy 
picture is added in accordance With this signal and is output 
to an ECC (Error Check and Correct) section 18. The ECC 
section 18 adds, to a data stream input from the multiplexer 
17, an ECC (Error Correcting Code), Which is a redundancy 
code Which is added separately from the main data, in order 
to correct errors, such as bit garbling, and outputs it to a data 
conversion section 19. 

[0047] The data conversion section 19 performs on the 
input data 24-25 conversion such that a single redundant bit 
selected so that, for example, the pilot components for 
tracking appear strongly or performs randomiZing such that 
1 or 0 does not continue, modulates the data according to a 
method suitable for recording on the magnetic tape 2 (for 
example, NRZ (Non-Return to Zero)), ampli?es it, and 
outputs it to a magnetic head 20. The magnetic head 20 
records the data on the magnetic tape 2 in accordance With 
the signal input from the data conversion section 19. 

[0048] Furthermore, a drive 3 is connected to the control 
section 15, and a magnetic disk 21, an optical disk 22, a 
magneto-optical disk 23, or a semiconductor memory 24 is 
loaded into the drive 3 Where necessary, so that data is 
exchanged. 

[0049] FIG. 2 is a block diagram shoWing the construction 
of a recording data playback section 31 for playing back and 
outputting data recorded on the magnetic tape 2 or for 
combining by a multiplexer 32 and outputting it as an MPEG 
stream in a magnetic tape playback section or a magnetic 
tape recording/playback section. Components in FIG. 2 
corresponding to those of FIG. 1 are given the same 
reference numerals, and accordingly, descriptions thereof 
are omitted Where appropriate. 

[0050] The data recorded on the magnetic tape 2 is read by 
a magnetic head 20 and is output to a data conversion section 
41. The data conversion section 41 performs 25-24 conver 
sion such that, for example, a single redundant bit, Which is 
selected and is added so that pilot components for tracking 
appear strongly, is deleted from the input data, derandomiZes 
the data recorded on the magnetic tape 2 because the data 
recorded on the magnetic tape 2 has been subjected to 
randomiZing such that conversion is performed so that 1 or 
0 does not continue, performs format conversion thereon, 
outputs the data to an ECC and data separation section 42. 

[0051] The ECC and data separation section 42 performs 
error checking and correction by using an ECC added to the 
input data, separates it into a video signal and an audio 
signal, outputs the video signal to a video buffer 45, and 
outputs the audio signal to an audio buffer 48. 

[0052] A detection section 43 detects the PTS, the DTS, 
the SCR, the VBV delay value, and the bit rate from the 
AUX packet of the video signal Within the data of the ECC 
and data separation section 42, detects the PTS, the bit rate, 
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the VBV delay value, and the amount of offset from the 
AUX packet of the audio signal, and outputs them to a 
control section 44. 

[0053] The control section 44 detects the amount of devia 
tion betWeen the video data and the audio data on the basis 
of the data input from the detection section 43, creates a PBS 
header to be added to the data created in a delay and data 
addition section 46 and in a delay and data addition section 
49, outputs it to the delay and data addition section 46 and 
the delay and data addition section 49, creates, Where 
necessary, a control signal for controlling the addition of a 
copy picture (described later by using FIG. 5), an audio 
signal corresponding to the deviation betWeen the video 
signal and the audio signal, or a control signal for controlling 
the addition of an audio signal corresponding to a copy 
picture, and outputs it to the delay and data addition section 
46 and the delay and data addition section 49. 

[0054] The video buffer 45 and the audio buffer 48 store 
the input signal, and, in accordance With the TS contained in 
the AUX data, output it to the delay and data addition section 
46 and the delay and data addition section 49. When the 
delay and data addition section 46 receives the input of the 
video signal output by the video buffer 45, the delay and data 
addition section 46 delays the video signal by a predeter 
mined time in accordance With the control signal input from 
the control section 44. When a control signal indicating the 
addition of a copy picture is input from the control section 
44, the delay and data addition section 46 adds, in accor 
dance With this signal, a copy picture (described later by 
using FIG. 5), and outputs it to a TS correction section 47. 
Also, When the delay and data addition section 49 receives 
the input of the audio signal output by the audio buffer 48, 
the delay and data addition section 49 delays, in accordance 
With the control signal input from the control section 44, the 
audio signal by a predetermined time, and When a control 
signal indicating the addition of audio data is input from the 
control section 44, the delay and data addition section 49 
adds, in accordance With this signal, the audio data corre 
sponding to the copy picture, and outputs it to a TS correc 
tion section 50. 

[0055] The TS correction section 47 and the TS correction 
section 50 refer to the TS of the data supplied from the delay 
and data addition section 46 and the delay and data addition 
section 49 in order to correct the value of the TS Which is 
deviated due to the processing of the delay and data addition 
section 46 and the delay and data addition section 49, and 
output them as a PBS video signal and a PBS audio signal 
to a multiplexer 32 and a decoder 33, respectively. 

[0056] The multiplexer 32 combines the input PES video 
signal and the input PES audio signal in order to create an 
MPEG stream, and outputs it. The decoder 33 decodes the 
input PES video signal and the input PES audio signal, 
outputs the decoded video signal to, for example, a monitor 
(not shoWn) so as to display it, and outputs the decoded 
audio signal to, for example, a speaker (not shoWn) so as to 
produce audio output. 

[0057] Although in FIGS. 1 and 2, the construction for 
recording an MPEG stream on the magnetic tape 2 and the 
construction for playing back the data recorded on the 
magnetic tape 2 are described separately, the present inven 
tion can be applied to any one of a magnetic tape recording 
apparatus having only the recording data creation section 1 
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described using FIG. 1, a magnetic tape playback apparatus 
having only the recording data playback section 31 
described using FIG. 2, and a magnetic tape recording/ 
playback apparatus (or a magnetic tape editing apparatus) 
having both the recording data creation section 1 and the 
recording data playback section 31 described using FIGS. 1 
and 2. 

[0058] Next, referring to FIG. 3, data recorded on the 
magnetic tape 2 Will be described. 

[0059] An MPEG stream is separated into audio AUX 
data, audio data, video AUX data, and video data, having a 
predetermined amount of data, by the recording data cre 
ation section 1 described using FIG. 1, is converted into a 
format in Which recording is possible on the magnetic tape 
2, and is repeatedly recorded in a time series on the magnetic 
tape 2. The video AUX data contains the values of the PTS, 
the DTS, the SCR, the bit rate, the VBV delay, and the offset 
of the video data Which folloWs immediately after the video 
AUX data. The audio AUX data contains the values of the 
PTS, the bit rate, the VBV delay, and the offset of the audio 
data Which folloWs immediately after the audio AUX data. 

[0060] Then, the data recorded on the magnetic tape 2 is 
read in a time series in the direction of travel of the tape in 
the playback data creation section described using FIG. 2, 
video data is played back based on the values of the PTS, the 
DTS, the SCR, the bit rate, the VBV delay, and the offset, 
contained in the video AUX data, and audio data is played 
back based on the values of the PTS, the bit rate, the VBV 
delay, and the offset, contained in the audio AUX data. 

[0061] Next, referring to FIGS. 4 to 7, a description Will 
be given of a case in Which different streams are tag 

recorded (edited). 
[0062] For example, in a case Where it is desired to 
connect a stream 2 such as that shoWn in FIG. 4B to a stream 
1 such as that shoWn in FIG. 4A and to edit these streams, 
editing is performed based on the video data. That is, editing 
is performed in such a Way that a video 3 of the stream 1 of 
FIG. 4A becomes continuous With the video I of the stream 
2 of FIG. 4B. Here, if, in a portion Where the extending-off 
portion of audio 5 With respect to the video 3 of the stream 
1 overlaps the audio I of the stream 2, the audio I is erased, 
the audio data loses continuity, and unnatural playback data 
in Which audio is interrupted results. 

[0063] For this reason, like a stream 3 shoWn in FIG. 4C, 
by shifting the audio I to the audio III of the stream 2 
backWard in the direction of a time axis so that the audio I 
of the stream 2 is connected to the audio 5 of the stream 1, 
playback data Which is not unnatural can be obtained. 

[0064] Also, in order to prevent an overflow of a video 
decoder buffer (for example, the video buffer 45 described 
using FIG. 2) for buffering video data during playback, a 
method is sometimes used in Which an over?oW is prevented 
in such a Way that for a still image having a very small 
coding rate (for example, the same image data as the image 
data immediately before the connection point of the video 
data (hereinafter referred to as a “copy picture”)), a connec 
tion point is inserted so that the processing termination of the 
video decoder buffer is aWaited. During the time in Which 
the inserted copy picture is played back, for example, if a 
soundless state occurs or the audio data before the connec 
tion point is repeatedly played back, unnatural audio data 
results. 
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[0065] In a point immediately after the video 3 (picture B) 
(point indicated by X in the ?gure) of the stream 1 shown in 
FIG. 5A, When a stream 2 shown in FIG. 5B is connected 
and edited, a copy picture is inserted betWeen the video 3 
and the video I (picture I). For this reason, like the stream 3 
shoWn in FIG. 5C, by using audio 6, Which is audio data, 
corresponding to the video 4 (picture I or picture P) of the 
stream 1 to be deleted, as audio data of the connection point 
of the stream 3 Without deleting the audio 6, playback data 
Which is not unnatural can be obtained. The insertion of the 
audio 6 betWeen the audio 5 and the audio I is, to be speci?c, 
to shift the playback position of the audio I to after the audio 
6. 

[0066] Also, in a point immediately after the video 2 (a 
point indicated by X in the ?gure) of the stream 1 shoWn in 
FIG. 6A, When the portion of and subsequent to the video 
II of the stream 2 shoWn in FIG. 6B (the point indicated by 
y in the ?gure) is connected and edited, and the stream 3 
shoWn in FIG. 6C is created, if a no-sound portion occurs 
like the audio stream 1 of FIG. 6C, unnatural playback data 
results. Furthermore, like the audio stream 2, a method of 
making audio III directly continuous With the stream 3 may 
be used. The proceeding of the audio data earlier than the 
video data is not possible in a natural state, and unnatural 
playback data still results. For this reason, as shoWn in the 
audio stream 3, by using the audio 4, Which is the audio data 
corresponding to the video 3 to be deleted, of the stream 1 
Without deleting the audio 4 (by inserting the audio 4 
betWeen the audio 3 and the audio III), playback data Which 
is not unnatural can be obtained. The insertion of the audio 
4 betWeen the audio 3 and the audio III is, to be speci?c, to 
shift the playback position of the audio III to after the audio 
4. 

[0067] The audio data used for the connection point, 
described using FIGS. 5 and 6, basically corresponds to the 
video data to be deleted by editing. That is, in the data, 
recorded on the magnetic tape 2, shoWn in FIG. 7, in a case 
Where it is desired to connect video data to video n Which is 
at the recording termination point of the main stream 1, and 
to erase the video data of video n+1 and subsequent video 
data, there occurs a necessity of causing several pieces of 
audio data Within the audio data of audio n+1 and subse 
quent audio data to remain as audio data for copy pictures 
Without being erased (over-recording). 

[0068] The editing process described using FIGS. 4 to 7 
may be performed during data recording time or during data 
playback time. 

[0069] More speci?cally, in a case Where the stream 2 is 
connected after predetermined video data of the stream 1 as 
base data and is edited, as shoWn in FIG. 8, in the recording 
data creation section 1 described using FIG. 1, the above 
described copy picture and the audio data for the copy 
picture, corresponding to the copy picture, may be used so 
that the video data and the audio data are rearranged like 
connected data arrangement images and is recorded on the 
magnetic tape 2. During playback, in the recording data 
playback section 31 described using FIG. 2, the video data 
and the audio data may be output as is recorded on the 
magnetic tape 2. 

[0070] In a case Where each of the stream 1 and the stream 
2 is input, as an MPEG input, to the recording data creation 
section 1, under the control of the control section 15, the 
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addition of a copy picture at the connection point and the 
rearrangement of data are performed in the multiplexer 17, 
and the rearranged data is recorded on the magnetic tape 2 
via the ECC section 18, the data conversion section 19, and 
the magnetic head 20. 

[0071] Furthermore, in a case Where the stream 1 is 
recorded on the magnetic tape 2 in advance, for example, in 
the recording data playback section 31 of the magnetic tape 
recording/playback apparatus (magnetic tape editing appa 
ratus) having both the recording data creation section 1 and 
the recording data playback section 31, the data recorded on 
the magnetic tape 2 may be read once and converted into an 
MPEG stream and then may be input to the recording data 
creation section 1 by a multiplexer 32. Then, under the 
control of the control section 15, the addition of the copy 
picture and the rearrangement of the data may be performed 
in the multiplexer 17. 

[0072] In this manner, in a case Where the data is rear 
ranged like connected data arrangement images and is 
recorded, since the data becomes continuous on the mag 
netic tape 2, the arrangement of the data does not vary, 
irrespective of Where playback is started. Furthermore, the 
synchroniZation With another data stream can be easily 
realiZed. 

[0073] Alternatively, as shoWn in FIG. 9, in the recording 
data creation section 1 described using FIG. 1, during 
recording onto the magnetic tape 2, a predetermined spacing 
may be provided from the ?nal data of the stream 1 in order 
to secure audio for a copy picture, and the stream 2 may be 
overWritten. In the recording data playback section 31 
described using FIG. 2, during playback, the video data and 
the audio data may be rearranged and played back like 
connected data arrangement images. 

[0074] During playback, When the data is rearranged like 
connected data arrangement images, a stream recording 
process can be simpli?ed in comparison With a case in Which 
the data is rearranged like connected data arrangement 
images and is recorded. Also, since the data recorded on the 
magnetic tape 2 is very close to the data before being edited, 
even When a data playback method or a data editing method 
is changed, it is easy to deal With the change. 

[0075] In this case, the amount of over-recording 
described using FIG. 7 becomes a problem. That is, if 
attempts are made to cause a lot of remaining audio data to 
remain, a lot of invalid video data also remains, and the 
recording capacity of the magnetic tape 2 is Wasted. As 
shoWn in FIG. 10, When it is desired to connect the stream 
2 to immediately after the video 2 recorded on the magnetic 
tape 2 and to edit it (that is, the position indicated by point 
Ain the ?gure becomes the connection point), the amount of 
data of the remaining audio data and the invalid video data 
differ depending on the position Where overWriting of the 
stream 2 is started. 

[0076] FIG. 11 shoWs the amounts of data of remaining 
audio data and invalid video data in a case Where the 
overWriting of the stream 2 is started at points Ato F in FIG. 
10. As shoWn in FIG. 11, When the overWrite starting point 
is point A (that is, When the stream 2 is overWritten imme 
diately after the connection point), invalid video data does 
not occur, and there is also no remaining audio data, thereby 
making playback of the audio data at the connection point 












